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Abstract

Autism spectrum disorder (ASD) diagnoses sometimes change due to misdiagnosis, maturation, or
treatment. This study uses a probability-based national survey—the Survey of Pathways to
Diagnosis and Services—to compare currently diagnosed (n=1420) and previously diagnosed
(n=187) children aged 6-17 years based on retrospective parental reports of early concerns about
their children’s development, responses to those concerns by doctors and other health care
providers, the type of provider who made the first ASD diagnosis, and the ASD subtype diagnoses
received (if any). Propensity score matching was used to control for differences between the
groups on children’s current level of functioning and other current characteristics that may have
been related to diagnosis loss. Approximately 13% of the children ever diagnosed with ASD were
estimated to have lost the diagnosis, and parents of 74% of them believe it was changed due to
new information. Previously diagnosed children were less likely to have parents with early
concerns about verbal skills, nonverbal communication, learning, and unusual gestures or
movements. They were also less likely to have been referred to and diagnosed by a specialist.
Previously diagnosed children were less likely to have ever received a diagnosis of Asperger’s
disorder or autistic disorder.
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Introduction

Autism spectrum disorders (ASDs) are a set of neurodevelopmental disorders that are
characterized by functional impairments in a child’s social interaction and communication,
as well as the presence of restricted repetitive behavior problems. For the most part, ASDs
are considered to be chronic and permanent conditions (Charman et al., 2005). There is,
however, notable variability in symptomatology and functioning over a lifetime (Fountain et
al., 2012; Hedvall et al., 2014), with recent research identifying a group of children who
improve substantially and obtain social and communicative functioning that is within the
normal limits of typically developing children (Fein et al., 2013). These children who
achieve a normal range of cognitive, adaptive and social skills are considered to have
achieved an “optimal outcome” (Fein et al., 2013). Given their level of functioning, their
clinical presentation may no longer be consistent with ASD; parents and doctors may say
that these children have lost the diagnosis.

Early and intensive therapy is one mechanism by which a child may be able to achieve
optimal outcome and lose his or her ASD diagnosis (Fein et al., 2013), but treatment effects
alone are unlikely to account for the substantial number of children who appear to have lost
the diagnosis in recent studies. For example, in longitudinal studies of small clinic-based
samples of children diagnosed with ASD at two years of age, 18% (Sutera et al., 2007) and
37% (Turner & Stone, 2007) of the children did not show signs of autism two years later. A
review of earlier studies with long-term outcomes suggests that between 3% and 25% of
children with an ASD diagnosis eventually lose their diagnosis (Helt et al., 2008). Moreover,
a nationally representative telephone survey based on parent report revealed that, among
children aged 3-17 years who reportedly had been previously diagnosed with ASD by a
healthcare professional, 38% did not have the diagnosis at the time of the survey (Kogan et
al., 2009).

Other mechanisms by which a child can lose the diagnosis have been suggested. Children
may be initially misdiagnosed (e.g., Angkustsiri et al., 2014; Williams et al., 2001), perhaps
because of difficulties differentiating young children with ASD from children with other
health conditions and other developmental delays (Ohta et al., 1987; Siegel et al., 1988).
There is the additional possibility that a new diagnostic picture may emerge as the child
matures (e.g. Fein et al., 2005; Zappella, 2002) or a child may receive an ASD diagnosis as a
placeholder in order to receive necessary services, and the diagnosis is later changed or
removed when no longer needed (Daniels et al., 2011; Hyman, 2013).

Several studies have identified children who are most likely to lose their ASD diagnosis,
including children with higher 1Qs (>70), early communication and language abilities
(Luyster et al., 2007), and those who have received earlier and more extensive interventions
(e.g., Lovaas, 1987; Orinstein et al., 2014). There has also been considerable attention paid
to the ASD subtype diagnosis initially received by the child, with children diagnosed with
Pervasive Developmental Disorder — Not Otherwise Specified (PDD-NOS) (Rondeau, 2011;
Soke, 2011) and Asperger’s disorder (Cederlund et al., 2008) being more likely to move off
the spectrum than children diagnosed with autistic disorder.
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The current study further explores who is more likely to lose their ASD diagnosis and why;,
and it is the first to use parent-reported data from a probability-based national survey for
these purposes. The majority of studies dedicated to this topic have relied on small, clinical
samples in specific geographic regions that may not be representative of children with ASD
across the United States. The current study explores these questions in the largest national
sample to date, and it explores questions of lost diagnoses in greater detail. This includes an
examination of retrospective parental reports about the characteristics of their children
around the time of the initial ASD diagnosis, how the initial diagnosis of ASD was obtained,
and who provided the initial diagnosis, to determine if these items predict future loss of
ASD diagnosis in statistical models that control for current functioning and ASD
symptomatology. The study is also the first to describe parents’ perceptions of the reasons
their children lost an ASD diagnosis.

Methods

Data Source

Data come from the 2011 Survey of Pathways to Diagnosis and Services (referred to as
Pathways hereafter), a national survey about school-aged (6-17 years) children with special
health care needs (CSHCN) who had ever been diagnosed with an autism spectrum disorder,
intellectual disability or a developmental delay. Pathways was sponsored by the National
Institute of Mental Health (NIMH) of the National Institutes of Health (NIH), and was
administered as a follow-up survey to the 2009-2010 National Survey of Children with
Special Health Care Needs (NS-CSHCN), a population-based random-digit-dial survey
about CSHCN. Both Pathways and the NS-CSHCN were conducted by the Centers for
Disease Control and Prevention’s National Center for Health Statistics (NCHS) as modules
of the State and Local Area Integrated Telephone Survey (SLAITS).

The primary goal of Pathways was to better understand the path to diagnosis for children
with developmental disabilities and the experiences of parents and children seeking and
receiving related services. Parents or guardians of CSHCN who reported in the 2009-2010
NS-CSHCN that their children had ever been diagnosed with one of the three eligible
conditions were re-contacted for a follow-up telephone interview and then an additional
mailed questionnaire. Of those with eligible CSHCN, 71% were successfully re-contacted,
87% of them agreed to participate in the telephone interview, and 75% of them returned the
mailed questionnaire. Despite the high completion rates, the overall Pathways response rate
(16%) was low due to the initial 26% response rate of the NS-CSHCN.

More information about both Pathways and the NS-CSHCN can be found at http://
www.cdc.gov/nchs/slaits.htm. The NCHS Research Ethics Review Board and the federal
Office of Management and Budget (PRA#0920-0406) approved all data collection
procedures.

Measures

Diagnostic criteria—At the time of the Pathways survey, parents were asked to confirm
that they had been told by a “doctor or other health care provider” that their child ever had
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“autism, Asperger’s disorder, pervasive developmental disorder, or [an]other autism
spectrum disorder” as was indicated when they completed the NS-CSHCN interview. Of the
1,766 parents recontacted, 1,638 (93%) confirmed the previous information and were asked
additional questions about the child’s ASD.

During the Pathways interview, these parents were asked: “To the best of your knowledge,
does [your child] currently have autism or ASD?” From hereafter, CSHCN currently
diagnosed with ASD will be referred to as “currently diagnosed children” while CSHCN
who had previously been diagnosed with an ASD but no longer had a current diagnosis
(based on parent report) will be referred to as “previously diagnosed children.” The full
sample for the current study included 1,420 currently diagnosed children and 187 previously
diagnosed children. Data for the 31 children whose parents did not know or refused to say
whether the child currently had ASD were excluded from further analysis.

Parents of children ever diagnosed with ASD were also asked whether “a doctor, health care
provider, or school professional ever told you that [your child] did not have autism or ASD”
and whether that professional told the parent that the child “had some other developmental,
learning, emotional, or mental health condition.” If the parent confirmed this was the case,
the parent was asked, “What conditions were you told that [your child] had?” Responses to
these questions were examined for previously diagnosed children, but were not used to
classify children as previously diagnosed.

Additional questions inquired about ASD subtypes, “Did the doctors, health care providers,
or school professionals ever tell you that [your child] had any of the following autism
spectrum disorders,” which included “Asperger’s disorder,” “pervasive developmental
disorder,” or “autistic disorder.” Parents could endorse multiple diagnoses, but children
whose parents did not endorse any were labeled as having no ASD subtype. Parents were
also asked about co-occurring psychiatric conditions (“intellectual disability or mental
retardation,” “depression,” “anxiety problems,” “attention-deficit disorder or attention-
deficit/hyperactivity disorder (ADHD),” or “behavioral or conduct problems”), which were
first identified in the NS-CSHCN as having been diagnosed by a doctor or other healthcare
provider and then in Pathways were determined to be current to the best of the parent’s
knowledge.

Type of first concern—Parents were informed that “there are many reasons why a parent
might be concerned about their child’s development” and were asked whether they were
concerned about 17 different behaviors, problems, or delayed milestones when they “first
wondered if there might be something not quite right with [his/her] development.” To reduce
the scope of the analyses, like concerns were grouped by the authors into seven categories
including verbal communication, medical problems, nonverbal communication, motor
problems, behavioral difficulties, learning and understanding difficulties, and the presence of
unusual gestures or movements.

Parent report of provider response—After a parent indicated that they had sought out
professional help concerning their child’s development, parents were asked “how did that
doctor or health care provider respond to your concern?” Responses included, “conducted
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developmental tests,” “made a referral to a specialist,” “suggested that you discuss the
concern with the school,” “said nothing was wrong, the behavior was normal,” “said it was

too early to tell if anything was wrong,” and “said that your child ‘might grow out of it’.

Diagnosing provider—Parents were asked “What type of doctor or other health care
provider first told you that [your child] had Autism or ASD?” The responses were
subsequently grouped by the authors into four categories: 1) medical provider — generalist,
which included pediatricians or generalists (e.g., family practice or general practice), 2)
medical provider — specialist, which included developmental specialists, 3) mental health
provider, which included non-school psychologists, psychiatrists and neurologists, and 4)
school/other provider, which included school psychologists, team of professionals, school
nurses, and physical, occupational, or speech therapists.

Ages of first parental worry, first reported concern, ASD diagnosis, and first
services—RParents reported how old their child was when they “first wondered if there
might be something not quite right with [his/her] development,” “first talked to a doctor or
other health care provider about their concerns” about their child’s development, and when a
doctor or healthcare provider first told them their child had ASD. Parents were also asked at
what age(s) their child began receiving specific services to meet his/her developmental
needs. The services initiated when the child was the youngest were considered their first
service. Services included the use of physical therapy, social skills training, occupational
therapy, speech or language therapy, behavioral intervention or modification services,
sensory integration therapy, and cognitive based therapy. These services could occur before
the child received a formal ASD diagnosis and may have been for symptoms unrelated to the
child’s ASD. Parents had the opportunity to report age in either years or months if the age
was before the child’s third birthday, but only in years if the child was three years old or
older. To accommodate this varying response specificity when calculating means, an age that
was reported in years was converted to an age in the middle of that year (e.g., 5 years of age
was converted to 5.5); this minimizes bias because ages for children who recently had a
birthday are rounded up whereas ages for children who were close to their next birthday are
rounded down.

Demographics—Child demographics included child’s age, sex, and race/ethnicity, health
insurance coverage type (at the time of the NS-CSHCN interview), and whether the child
had younger or older biological siblings. Household characteristics included income
(recoded as a percentage of the federal poverty level (U.S. Department of Health and Human
Services, 2011)), educational attainment of the highest educated caregiver, and family
structure (two biological, adoptive, or step-parents vs. all other family structures).

Child functioning—~Parents were asked if their child is able to “go to the bathroom by
[himself/herself],” “feed [himself/herself],”, “dress [himself/herself],” *“ask for things [he/
she] needs or wants,” with responses grouped into “can do independently” or “can do with
help” versus “cannot do.” The Children’s Social Behavior Questionnaire (CSBQ) captured
the child’s current level of autism symptomatology. The CSBQ is a 49-item instrument
developed to determine the presence and severity of social or behavior problems within the
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autism spectrum (Hartman et al., 2006). Parents were asked how frequently during the past
month their child had engaged in specific behaviors with the possible responses of “does not
apply or occur,” “somewhat or sometimes applies,” or “clearly or often applies.” The CSBQ
was validated in the Netherlands with outpatient samples of children with various emotional,
behavioral and developmental psychiatric problems, along with mentally retarded and
typically developing children recruited from elementary schools (Hartman et al., 2006). It
has high internal consistency, inter-rater reliability, and test-retest reliability (Hartman et al.,
2008). With the developer’s assistance, the CSBQ was modified slightly for administration
in the United States. A single-factor solution with adequate fit was generated using all items
of the CSBQ and higher scores on this factor indicated a greater overall level of autism
symptomatology. The CSBQ factor score is the only measure captured from the mailed
questionnaire portion of Pathways.

Reasons for lost diagnosis—~Parents who indicated that their child no longer had a
current ASD diagnosis were asked a series of questions pertaining to the reasons their child
may have lost his/her diagnosis. These included, “treatment helped the condition go away,”
“the condition seemed to go away on its own,” “the behaviors or symptoms changed,”, “a
doctor or health care provider changed the diagnosis,” “with more information, the diagnosis
was changed,” “the diagnosis was given so that [your child] could receive needed services,”
or “you disagree with the doctor or other health care provider about his or her opinion that
[your child] had ASD.” Parents could endorse multiple reasons and also had the opportunity
to list other reasons his/her child had lost their diagnosis.

Statistical Analysis

All estimates were calculated using Stata 12.1 (StataCorp, 2011), which accounted for the
complex survey design and the population weights. First, differences in demographics,
current functioning, other current diagnoses, and ages of diagnosis-related events were
explored in the full sample between children previously diagnosed with ASD and those
currently diagnosed with ASD (Table 1) using corrected XZ that accounted for the survey
design (presented as F-values) or ~tests. Parents’ perceptions of the reasons for a lost
diagnosis were then explored among the population of children previously diagnosed (Table
2).

The next analyses considered differences between previously diagnosed and currently
diagnosed children in the characteristics of the children around the time of the initial
diagnosis and in how the initial diagnosis was obtained. To maximize statistical power, we
wanted to match previously diagnosed and currently diagnosed children on demographics,
current autism symptomatology, functional limitations, and psychiatric comorbidities and
then look for differences between the matched pairs. Because of the limited size of the pool
of possible matches and the many matching variables, propensity score matching (PSM) was
used to control for these differences between children previously diagnosed and those
currently diagnosed. Conceptually, PSM is a statistical attempt to replicate a randomized
controlled trial—with the only difference being some children had lost their ASD diagnosis
while others were still currently diagnosed—despite using observational and cross-sectional
data (Stuart, 2010). The propensity score itself was the probability that a given child had
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been previously diagnosed with an ASD but no longer carried the diagnosis, which was
estimated through a logistic regression adjusting for covariates that would predict the
likelihood a child lost their diagnosis.

Propensity scores were calculated using the Matchitpackage (Ho et al., 2011) in R with the
optimal command in a 2:1 match. This command created matched pairs with the smallest
distance between individuals in order to minimize bias (Austin, 2011). The covariates
included in the generation of propensity scores were child characteristics such as age, race/
ethnicity, health insurance coverage type, number and type of siblings, ASD symptoms,
current co-occurring diagnoses (intellectual disability, ADHD, depression, anxiety problems,
conduct/behavioral problems, developmental delay), and functional abilities, as well as
household characteristics (highest education level, poverty level, family structure, parents’
ages). Missing data for household income, caregiver education, children’s race/ethnicity and
mothers’ and fathers’ age were multiply imputed and provided by NCHS (CDC, 2012).

Children selected for PSM were those with parents who completed the mailed questionnaire
that included the CSBQ (/7=1,105). The subset sample included 129 previously diagnosed
children. The final matched sample consisted of 372 children: 124 had previously been
diagnosed with an ASD and 248 had a current ASD diagnosis. Missing data on remaining
covariates (those for which imputations were not available) prevented 5 previously
diagnosed children from being matched.

Propensity scores and matches were exported to Stata 12.1 for analysis, which accounted for
the complex survey data and population weights. Logistic regressions compared children
currently diagnosed with children previously diagnosed on type of reported parental concern
(Figure 1), provider response to reported concern (Table 3), diagnosing provider (Figure 2),
and subtype of ASD diagnosis (Figure 3). Finally, linear regressions evaluated differences on
ages of first parental worry, first reported concern, ASD diagnosis, and first services. All
models were adjusted using the same covariates used to calculate the propensity score in
order to create a doubly robust estimation that increases the likelihood of obtaining an
unbiased effect estimator by increasing the likelihood of correctly specifying the model
(Bang & Robins, 2005; Funk et al., 2011). These models used Taylor series linearization and
the svysetcommand for the calculation of confidence intervals (CI). The use of survey
weights as predictors in the PSM model and as weights in regression models for key
outcomes helps decrease the bias in a given estimation and extends the coverage of the
sample (that is, increasing its representativeness of the total population) (DuGoff, Schuler, &
Stuart, 2014).

Characteristics of the Population

Table 1 presents estimates of the characteristics of children previously diagnosed with ASD
and those currently diagnosed with ASD, based on weighted data from the full sample
(m7=1,607). Of the children ever diagnosed with ASD, 13.1% (95% ClI: 8.9%-18.7%) were
estimated to have lost the diagnosis. Children previously diagnosed closely resembled
children currently diagnosed with respect to both child and household demographics.
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Furthermore, children did not differ in age of first service or the age of ASD diagnosis.
Parents of children previously diagnosed had not worried about their child’s development at
younger ages nor did they report a concern to their child’s doctor earlier than parents of
children currently diagnosed. The key differences between the two groups were found in
clinical characteristics, namely the functioning of the child. Children with a previous
diagnosis were more likely to currently possess essential daily living skills such as using the
bathroom by themselves, feeding themselves, and asking for things or information (if
needed) than children currently diagnosed. Children currently diagnosed had a higher mean
factor score on the CSBQ, indicating a higher level of autism symptomatology than children
previously diagnosed.

Parent-reported Reasons for Lost Diagnoses

Table 2 presents parents’ perceptions of the reasons their children had lost their ASD
diagnosis. As parents could endorse multiple reasons, there was substantial overlap between
some categories. The most common perceived reason for a lost diagnosis was a change due
to new information (73.5%). Approximately 1 in 4 children who lost their ASD diagnosis
were said to have never had the condition but to have received the diagnosis due to a need
for a diagnosis to receive services (24.2%). The next most common reason for a lost
diagnosis was treatment or maturation (21.0%). A small proportion of previously diagnosed
children had parents who simply believed that their child’s ASD diagnosis had been
incorrect despite the doctor’s judgment (1.9%).

The Pathways survey included questions about replacement diagnoses only when parents
reported being explicitly told by a doctor, healthcare provider, or school professional that the
child did not have ASD but did have some other developmental, learning, emotional, or
mental health condition. This was the case for half (48%) of the previously diagnosed
children whose diagnosis was said to have changed due to new information. Thus, the
sample size for this analysis (n=83) is restricted and estimates should be interpreted
cautiously; to illustrate, the unweighted sample counts are provided here with the weighted
estimates. ADHD was the most common replacement diagnosis (45.9%; n=36), followed by
a sensory, auditory or processing disorder (22.6%; n=9), anxiety (17.4%; n=16), depression
(12.9%; n=8), behavioral or conduct problems (9.2%; n=8) and learning disability (7.0%;
n=14). Only 4% of previously diagnosed children had a doctor or other professional who
said the child did not have ASD and did not have any other developmental, learning,
emotional, or mental health condition (n=8).

For the other previously diagnosed children whose diagnosis was said to have changed due
to new information—that is, those whose parents were not explicitly told that the child did
not have ASD—replacement diagnoses are unknown. However, when their current
diagnoses are considered, most of these children (85.8%) were said to currently have
ADHD. This rate was significantly higher (p=.01) than the prevalence of current ADHD
among those whose parents were explicitly told they did not have ASD (44.3%).
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Parental Concerns and Provider Response

The following results represent the statistical analyses incorporating the matched individuals
derived from the PSM. Figure 1 compares previously diagnosed and currently diagnosed
children by the types of developmental concerns their parents first had. Within the matched
sample, previously diagnosed children were less likely to have parents who were first
concerned about verbal communication (AOR=0.17, 95% CI: 0.08-0.39), nonverbal
communication (AOR=0.30, 95% CI: 0.11-0.81) learning (AOR=0.41, 95% CI: 0.21-0.81)
and the presence of unusual gestures or movements (AOR=0.35, 95% CI: 0.16-0.77) than
were children currently diagnosed. Table 3 presents the responses of doctors or healthcare
providers when a parent first reported concern about their child’s development. Children
previously diagnosed were less likely to have had a doctor who made a referral to a
specialist than children currently diagnosed (AOR=0.46, 95% CI: 0.22-0.95).

Diagnosing Provider

Figure 2 displays the percent distribution of the types of providers who made the children’s
first ASD diagnosis. Within the matched sample, previously diagnosed children were less
likely than currently diagnosed children to have first received the diagnosis from a specialist
medical provider (AOR=0.34, 95% CI: 0.15-0.76). Children previously diagnosed were as
likely as currently diagnosed children to have first received the diagnosis from a pediatrician
or generalist (AOR=1.84, 95% CI: 0.64-5.27), mental health provider (AOR=1.25, 95% CI:
0.64-2.47), or a school/other provider (AOR=1.11, 95% ClI: 0.53-2.34).

Autism Spectrum Disorder Subtypes

Figure 3 presents estimates of the percent of previously and currently diagnosed children
ever diagnosed with each of three ASD subtypes. As children could be given multiple ASD
diagnoses, the categories are not mutually exclusive. Within the matched sample, 32.2% of
children had received more than one ASD subtype diagnosis. In fact, children diagnosed
with more than one diagnosis were more likely to be currently diagnosed than previously
diagnosed (AOR=4.72, 95% CI: 2.11-10.57). Additionally, children currently diagnosed
were more likely to have been diagnosed with autistic disorder (AOR=1.99, 95% CI: 1.04—
3.82) or Asperger’s disorder (AOR=6.29, 95% CI: 2.74-14.43) than children previously
diagnosed. In general, children previously diagnosed were less likely to have received an
ASD subtype diagnosis (AOR=0.27, 95% CI: 0.12-0.62) than children currently diagnosed.

Age of Diagnosis-Related Outcomes

Finally, the mean age of children for the four diagnosis-related outcomes was examined in
the matched sample. Previously diagnosed children and children currently diagnosed did not
vary in age of first parental worry (p=-0.05, 95% CI: —0.49-0.38), first reported parental
concern (p=-0.01, 95% CI: —0.49-0.46), ASD diagnosis ($=0.53, 95% CI: -0.14-1.21), and
first services ($=0.47, 95% CI: —0.05-0.99).

Discussion

Research focused on the stability of the clinical ASD diagnosis has suggested that moving
off the spectrum may be the product of maturation, intervention, or overdiagnosis at an early
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age (Kleinman et al., 2008). The reasons may be varied, but the present study reveals that the
most common—at least according to the parents of three-fourths of children with a lost
diagnosis—is that the diagnosis was changed due to new information. The high percentage
of children in the present study who lost an ASD diagnosis because it was changed (73.5%
of 13.1%, or over 9% of all school-aged CSHCN ever diagnosed with ASD) suggests
overdiagnosis may be more common in this population than expected. Overdiagnosis could
be the result of difficulty distinguishing children with ASD from children who possess
language delays or global developmental delays (Lord, 1995) and because variability in the
quality of screening and evaluation practices confound diagnostic precision (Fenikile et al.,
2014).

Although an ADHD diagnosis was no more common among children previously diagnosed
with ASD than among children currently diagnosed, a large percentage of children who had
their ASD diagnosis changed to a new diagnosis had their diagnosis changed to ADHD. It is
possible this is the result of the high overlap between the symptoms of these disorders (Rao
& Landa, 2014; Taurines et al., 2012). As language and social skills deficits are addressed,
hyperactivity and inattentiveness may become more obvious and be diagnosed as ADHD
(Fein et al., 2005). For some children, this may be a replacement diagnosis, but for other
children, it may be an additional diagnosis reflecting problems in attentional flexibility
beyond what is typical for children with ASD (Polderman et al., 2013).

Overdiagnosis may also occur if ASD diagnoses are substituted for other learning
disabilities because of the availability of greater resources for treatment of ASD (Shattuck,
2006). Parents in the present study confirmed that some children who reportedly did not
have ASD—approximately 1 in 4 who lost their ASD diagnosis or 3% of all school-aged
CSHCN ever diagnosed with ASD—uwere given the diagnosis due to their need for services.
Early intervention programs can hasten the attainment of developmental milestones critical
for continued social, emotional, and educational success, even if the child does not have
ASD (Silverstein et al., 2006). Accordingly, the American Academy of Pediatrics (AAP)
recommends that pediatric primary care physicians refer children with positive screening
tests to receive intervention services for children with ASD before the results of a
comprehensive ASD evaluation are known (Johnson & Myers, 2007).

Few children ever diagnosed with ASD were said to have actually had and recovered from
ASD. Only 21% of children with a lost diagnosis (or less than 3% of all school-aged
CSHCN ever diagnosed with ASD) were said to have lost it due to treatment or maturity.
The true rate of recovery may be even smaller if some of these children were incorrectly
thought by their parents or doctors to have lost their ASD because they now have well-
developed coping skills and other strengths.

Differences between Previously Diagnosed and Currently Diagnosed Children

In addition to describing parents’ perceptions of the reasons their children lost an ASD
diagnosis, the present study also examined differences between children previously and
currently diagnosed with an ASD. Based on data from the full sample, children previously
diagnosed were higher functioning with fewer ASD symptoms (i.e., social and behavioral
problems). It is unsurprising that a direct comparison of children with previous or current
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ASD reveals a key difference in the children’s current level of functioning. Children with
ASD who achieve the normal range of cognitive, adaptive and social skills described as the
“optimal outcome” are significantly more likely to have a higher cognitive ability as well as
fewer symptoms associated with ASDs than other children with ASD (Fein et al., 2013;
Troyb et al., 2014).

To focus on differences around the time of the initial diagnosis, it was necessary to control
for the children’s current level of functioning and other current characteristics related to
diagnosis loss. This was done with a matched analysis comparing children with equivalent
propensity to have lost their diagnosis based on demographics, functioning, and ASD
symptoms. In this analysis, children who were previously diagnosed were less likely than
children who were still currently diagnosed to have parents who had early concerns about
their verbal skills, nonverbal communication, learning, and unusual gestures or movements.
This is consistent with previous literature (e.g., Turner & Stone, 2007) that found children
with greater language and social problems at an early age having higher diagnostic stability.
Children previously diagnosed were also less likely to have been diagnosed with either
Asperger’s disorder or autistic disorder than children currently diagnosed.

In the matched analyses, previously diagnosed children were also less likely than currently
diagnosed children to have received the diagnosis from a specialist. Some might conclude
from that result that specialists are better than other healthcare professionals at making
accurate diagnoses, perhaps because of the difficulty in correctly differentiating children
with ASD from children with other health conditions and other developmental delays (Ohta
etal., 1987; Siegel et al., 1988). However, previously diagnosed children were also less
likely to have been referred to a specialist. Children receiving a referral often have more
severe symptoms, so these results may simply highlight that children with greater verbal and
learning problems at an early age had higher diagnostic stability, even when compared to
children matched on current level of functioning. This is consistent with findings that
children with milder autism at an earlier age are more likely than other children with ASD to
achieve the “optimal outcome” (Fein et al., 2013).

Strengths and Limitations

The majority of previous studies on optimal outcome and ASD diagnosis loss have utilized
clinical samples that are typically restricted to a single geographic region. A major strength
of the present study is the large probability-based community sample of children diagnosed
with ASD. The sample represents a clinically diverse national population that rivals any
current study dedicated to the topic of lost diagnosis. The use of PSM further enhanced the
present study by reducing the risk for bias that could have been introduced by logistic
regressions with unbalanced distributions of covariates, uneven sample sizes, and unequal
variances of given covariates between groups (Rubin, 2001). The use of PSM also reduces
the risk of bias that may have occurred because the data were drawn from a telephone survey
with a low response rate conducted only in English. The impact of selection biases resulting
from sampling, nonresponse, and lack of coverage of non-English speaking households and
households without telephones is unknowable, but they are less likely to influence the
magnitude of comparisons between matched pairs than absolute estimates of a population
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prevalence. Still, due to the low response rate, generalizing the results beyond the sample
should be done with caution.

Furthermore, PSM is not without its own set of limitations. A PSM is only as powerful as
the variables used in the match, and unmeasured confounding could be a significant problem
if variables that would affect a child losing their ASD diagnosis are not included. Studies
with small sample sizes are also more likely to have an imbalance of such covariates
(Shadish, Cook, and Campbell, 2002). Additionally, in the current study, many variables
were measured at one time point and have the potential to vary as the child ages and
matures. It was only possible to capture a current picture of children that may not accurately
reflect the children at the age when they lost their diagnosis.

The study also needs to be viewed in light of limitations specific to the survey design and
sampling. The Pathways sample consisted only of CSHCN, defined as requiring health or
related services beyond those required by children generally (McPherson et al., 1998).
Nearly all children (95%) currently diagnosed with ASD have special health care needs, but
only 75% of children previously diagnosed do (National Survey of Children’s Health, 2011-
2012). Special health care needs status, diagnostic criteria, and the reasons for the loss of the
diagnosis among the previously diagnosed children were based on parent report and not
confirmed with medical records or independent evaluation. It is not known what types of
new information led to changed diagnoses or where this new information originated. It is
also not known which children truly do (or did) meet formal criteria for having ASD, and
none of the survey measures offer diagnostic confirmation or can be considered reliable
screening tools. It should be further noted that the follow-up question asking about a current
diagnosis only referred to “autism or ASD.” Some parents of children with a current
diagnosis of PDD-NOS or Asperger’s disorder may have said their children did not have a
current diagnosis if they did not recognize these conditions as ASD, but the number is likely
to be few because (as shown in Figure 3) previously diagnosed children were still less likely
than currently diagnosed children to have ever been diagnosed with these subtypes. Finally,
Pathways was a cross-sectional survey; thus it is not possible to determine the directionality
of associations or the existence of causality.

Conclusion

The results of this study suggest that some children with developmental delays, attentional
flexibility problems, or other conditions may be receiving provisional yet inaccurate
diagnoses of ASD from nonspecialists, even when their parents do not present with concerns
about verbal skills, nonverbal communication, learning, and unusual gestures. This could be
a natural consequence of changes in ASD awareness among healthcare professionals and the
push by national organizations such as the AAP to increase the use of developmental
screening tests by general pediatricians with all young patients regardless of parents’
presenting concerns (CDC, 2014b; Johnson & Myers, 2007; National Center for Medical
Home Implementation, 2012). However, this cross-sectional study cannot be used to
determine whether overdiagnosis and other reasons for lost diagnoses have recently become
more common. It should also be noted that their estimated prevalence is too low to explain
recent increases in the estimated prevalence of ASD (Blumberg et al., 2013; CDC, 2014a).
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Nevertheless, the present study confirms that ASD diagnoses can and sometimes do change
as children mature and overcome delays, and as new information is assimilated by their
healthcare providers. These changes over time can complicate the use of surveys and
retrospective surveillance methods to estimate the current prevalence of ASD, the
characteristics of children who currently have ASD, and the adequacy of services for this
population.

References

Angkustsiri K, Goodlin-Jones B, Deprey L, et al. Social impairments in chromosome 22¢11.2 deletion
syndrome (22g11.2DS): autism spectrum disorder or a different endophenotype? Journal of Autism
and Developmental Disorders. 2014; 44(4):739-746. [PubMed: 24045981]

Austin PC. Optimal caliper widths for propensity-score matching when estimating differences in
means and differences in proportions in observational studies. Pharmaceutical Statistics. 2011;
10:150-161. [PubMed: 20925139]

Bang H, Robins JM. Doubly robust estimation in missing data and causal inference models.
Biometrics. 2005; 61:962-972. [PubMed: 16401269]

Blumberg SJ, Bramlett MD, Kogan MD, et al. Changes in prevalence of parent-reported autism
spectrum disorder in school-aged U.S. children: 2007 to 2011-2012. National Health Statistics
Reports. 2013; 65:1-12. [PubMed: 24988818]

Cederlund M, Hagberg B, Billstedt E, et al. Asperger syndrome and autism: A comparative
longitudinal follow-up study more than 5 years after original diagnosis. Journal of Autism and
Developmental Disorders. 2008; 38:72—85. [PubMed: 17340200]

Centers for Disease Control and Prevention, National Center for Health Statistics, State and Local
Area Integrated Telephone Survey. 2009-2010 National Survey of CSHCN frequently asked
questions: missing data and multiple imputation. 2012. http://www.cdc.gov/nchs/data/slaits/
MI_FAQs_032112_reformatted_FINAL.pdf

Centers for Disease Control and Prevention. Prevalence of autism spectrum disorders among children
aged 8 years: Autism and Developmental Disabilities Monitoring Network, 11 sites, United States,
2010. MMWR Surveillance Summaries. 2014a; 63(2):1-19.

Centers for Disease Control and Prevention. Screening and diagnosis. 2014b. Retrieved from http://
www.cdc.gov/ncbddd/autism/screening.html

Charman T, Taylor E, Drew A, et al. Outcome at 7 years of children diagnosed with autism at age 2:
predictive validity of assessments conducted at 2 and 3 years of age and pattern of symptom change
over time. Journal of Child Psychology and Psychiatry. 2005; 46(5):500-513. [PubMed: 15845130]

Daniels AM, Rosenberg RE, Law JK, et al. Stability of initial autism spectrum disorder diagnoses in
community settings. Journal of Autism and Developmental Disorders. 2011; 41:110-121.
[PubMed: 20473589]

Dugoff EH, Schuler M, Stuart EA. Generalizing observational study results: applying propensity score
methods to complex surveys. Health Services Research. 2014; 49(1):284-303. [PubMed:
23855598]

Fein D, Barton M, Eigsti I, et al. Optimal outcome in individuals with a history of autism. Journal of
Child Psychology and Psychiatry. 2013; 54(2):195-205. [PubMed: 23320807]

Fein D, Dixon P, Paul J, et al. Brief report: Pervasive developmental disorder can resolve into ADHD:
Case illustrations. Journal of Autism and Developmental Disorders. 2005; 35:525-534. [PubMed:
16134038]

Fenikile TS, Ellerbeck K, Filippi MK, et al. Barriers to autism screening in family medicine practice: a
qualitative study. Primary Health Care Research and Development. 2014; 4:1-11.

Fountain C, Winter AS, Bearman PS. Six developmental trajectories characterize children with autism.
Pediatrics. 2012; 129:e1112-e1120. [PubMed: 22473372]

Funk MJ, Westreich D, Wiesen C, et al. Doubly robust estimation of causal effects. American Journal
of Epidemiology. 2011; 173(7):761-767. [PubMed: 21385832]

Autism. Author manuscript; available in PMC 2017 October 01.


http://www.cdc.gov/nchs/data/slaits/MI_FAQs_032112_reformatted_FINAL.pdf
http://www.cdc.gov/nchs/data/slaits/MI_FAQs_032112_reformatted_FINAL.pdf
http://www.cdc.gov/ncbddd/autism/screening.html
http://www.cdc.gov/ncbddd/autism/screening.html

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Blumberg et al.

Page 14

Hartman, CA.; Luteijn, E.; Moorlag, H., et al. CSBQ, revised manual 2007 Children’s social behavior
questionnaire. Amsterdam: Harcourt Test Publishers; 2008.

Hartman CA, Luteijn E, Serra M, et al. Refinement of the Children’s Social Behavior Questionnaire
(CSBQ): an instrument that describes the diverse problems seen in milder forms of PDD. Journal
of Autism and Developmental Disorders. 2006; 36:325-342. [PubMed: 16617405]

Hedvall A, Westerlund J, Fernell E, et al. Autism and developmental profiles in preschoolers: stability
and change over time. Acta Paediatrica. 2014; 103(2):174-181. [PubMed: 24237479]

Helt M, Kelley E, Kinsbourne M, et al. Can children with autism recover? If so, how?
Neuropsychological Review. 2008; 18:339-366.

Ho DE, Imai K, King G, et al. Matchlt: Nonparametric preprocessing for parametric causal inference.
Journal of Statistical Software. 2011; 42(8):1-28.

Hyman SL. New DSM-5 includes changes to autism criteria. AAP News. 2013 Jun 4.2013

Johnson CP, Myers SM. Identification and evaluation of children with autism spectrum disorders.
Pediatrics. 2007; 120(5):1183-1215. [PubMed: 17967920]

Kleinman JM, Ventola PE, Pandey J, et al. Diagnostic stability in very young children with autism
spectrum disorders. Journal of Autism and Developmental Disorders. 2008; 38(4):606—615.
[PubMed: 17924183]

Kogan MD, Blumberg SJ, Schieve LA, et al. Prevalence of parent-reported diagnosis of autism
spectrum disorder among children in the US, 2007. Pediatrics. 2009; 124(5):1395-1403. [PubMed:
19805460]

Lord C. Follow-up of two-year-olds referred for possible autism. Journal of Child Psychology and
Psychiatry. 1995; 36:1365-1382. [PubMed: 8988272]

Lovaas 10. Behavioral treatment and normal educational and intellectual functioning in young autistic
children. Journal of Consulting and Clinical Psychology. 1987; 55:3-9. [PubMed: 3571656]

Luyster R, Qiu S, Lopez K, et al. Predicting outcomes of children referred for autism using the
MacArthur—Bates communication inventory. Journal of Speech, Language, and Hearing Research.
2007; 50:667-681.

McPherson M, Arango P, Fox H, et al. A new definition of children with special health care needs.
Pediatrics. 1998; 102(1):137-40. [PubMed: 9714637]

National Center for Medical Home Implementation. Autism A.L.A.R.M. 2012. Retrieved from http://
www.medicalhomeinfo.org/downloads/pdfs/AutismAlarm.pdf

National Survey of Children’s Health. Data query from the Child and Adolescent Health Measurement
Initiative, Data Resource Center for Child and Adolescent Health website. 2011/12. Retrieved
02/24/15 from www.childhealthdata.org

Ohta M, Nagai Y, Hara H, et al. Parental perception of behavioral symptoms in Japanese autistic
children. Journal of Autism and Developmental Disorders. 1987; 17:549-563. [PubMed: 3680155]

Orinstein AJ, Helt M, Troyb E, et al. Intervention for optimal outcome in children and adolescents with
a history of autism. Journal of Developmental and Behavioral Pediatrics. 2014; 35(4):247-256.
[PubMed: 24799263]

Polderman TJC, Hoekstra RA, Vinkhuyzen AAE, et al. Attentional switching forms a genetic link
between attention problems and autistic traits in adults. Psychological Medicine. 2013; 43(9):
1985-1996. [PubMed: 23257114]

Rao PA, Landa RJ. Association between severity of behavioral phenotype and comorbid attention
deficit hyperactivity disorder symptoms in children with autism spectrum disorders. Autism. 2014;
18(3):272-280. [PubMed: 23739542]

Rondeau E, Klein LS, Masse A, Bodeau N, Cohen D, Guile J. Is pervasive developmental disorder not
otherwise specified less stable than autistic disorder? A meta-analysis. Journal of Autism and
Developmental Disorders. 2011; 41:1267-1276. [PubMed: 21153874]

Rubin DB. Using propensity scores to help design observational studies: Application to the tobacco
litigation. Health Services & Outcomes Research Methodology. 2001; 2:169-188.

Shadish, WR.; Cook, TD.; Campbell, DT. Experimental and quasi-experimental designs for
generalized casual inference. Wadsworth Cengage learning; 2002.

Autism. Author manuscript; available in PMC 2017 October 01.


http://www.medicalhomeinfo.org/downloads/pdfs/AutismAlarm.pdf
http://www.medicalhomeinfo.org/downloads/pdfs/AutismAlarm.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Blumberg et al.

Page 15

Shattuck PT. The contribution of diagnostic substitution to the growing administrative prevalence of
autism in the US special education. Pediatrics. 2006; 117(4):1028-1037. [PubMed: 16585296]

Siegel B, Pliner C, Eschler J, et al. How children with autism are diagnosed: difficulties in
identification of children with multiple developmental delays. Journal of Developmental &
Behavioral Pediatrics. 1988; 9(4):199-204. [PubMed: 2464003]

Silverstein M, Sand N, Glascoe FP, et al. Pediatrician practices regarding referral to early intervention
services: is an established diagnosis important? Ambulatory Pediatrics. 2006; 6(2):105-109.
[PubMed: 16530148]

Soke GN, Philofsky A, Diguiseppi C, et al. Longitudinal changes in scores on the Autism Diagnostic
Interview-Revised (ADI-R) in pre-school children with autism: implications for diagnostic
classification and symptom stability. Autism. 2011; 15(5):545-562. [PubMed: 21586639]

StataCorp. Stata Statistical Software: Release 12.1. College Station, TX: StataCorp LP; 2011.

Stuart EA. Matching methods for causal inference: a review and a look forward. Statistical Science.
2010; 25(1):1-21. [PubMed: 20871802]

Sutera S, Pandey J, Esser EL, et al. Predictors of optimal outcome in toddlers diagnosed with autism
spectrum disorders. Journal of Autism and Developmental Disorders. 2007; 37(1):98-107.
[PubMed: 17206522]

Taurines R, Schwenck C, Westerwald E, et al. ADHD and autism: differential diagnosis or overlapping
traits? A selective review. ADHD Attention Deficit and Hyperactivity Disorders. 2012; 4(3):115-
139. [PubMed: 22851255]

Troyb E, Orinstein A, Tyson K, et al. Academic abilities in children and adolescents with a history of
autism spectrum disorders who have achieved optimal outcomes. Autism. 2014; 18(3):233-243.
[PubMed: 24096312]

Turner LM, Stone WL. Variability in outcome for children with an ASD diagnosis at age 2. Journal of
Child Psychology and Psychiatry. 2007; 48:793-802. [PubMed: 17683451]

U.S. Department of Health and Human Services. Annual update of the HHS poverty guidelines.
Federal Register. 2011; 76(13):3637-3638.

Williams CA, Lossie A, Driscoll D, et al. Angelman syndrome: mimicking conditions and phenotypes.
American Journal of Medical Genetics. 2001; 101(1):59-64. [PubMed: 11343340]

Zappella M. Early-onset Tourette syndrome with reversible autistic behaviour: A dysmaturational
syndrome. European Child and Adolescent Psychiatry. 2002; 11:18-22. [PubMed: 11942423]

Autism. Author manuscript; available in PMC 2017 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Blumberg et al.

Page 16

Weighted Percentage

100

90

80

70

60

50

40

30

20

10

M Previously diagnosed m Currently diagnosed

84.0 85.0

78.9 78.9*%

67.1

Verbal Behavior Motor Nonverbal Learning Unusual Medical
Gestures Problems

Parental Concern

Figure 1. Proportion of propensity-score-matched children aged 6-17 years whose parents were
first concerned about specific behaviors, problems, or delayed milestones, by ASD diagnostic
status

Notes. verbal = talked later than usual, was not talking at all, did not talk as well as other
children, some speech skills were lost; behavior= sleeping or eating problems, high activity
level, wandering, tantrums, aggressive or destructive behavior, difficulty playing or
interacting with others, insisted on sameness or had difficulties with change; motor=
problems with coordination, gross motor skills, fine motor skills; nonverbal= didn’t make
eye contact when playing or talking with others, didn’t respond to sound or when called,
didn’t understand tone of voice, facial expressions or body language cues; /earning =
difficulty learning new things or skills, and didn’t understand what adults asked of him/her;
unusual gestures = hand-flapping, toe-walking, self-spinning; medical problems = seizures,
lack of physical growth, stomach problems, other medical problems. Statistical models
evaluating differences between children currently and previously diagnosed were adjusted
by child and household characteristics.

* p<.05** p<.01 *** p<.001
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Figure 2. Percent distribution of types of providers making first diagnosis of autism spectrum
disorder, by diagnosis status, for propensity-score-matched children aged 6-17 years

Notes. medical provider — generalist. pediatrician or generalist (e.g. family practice or
general practice); medical provider — specialist. developmental specialist, specialist doctor
(other than pediatirican, psychiatrist or neurologist); mental health provider. other
psychologist (e.g. non-school), psychiatrist; school/other provider. school psychologist,
team of professionals, school nurse, physical, occupational or speech therapist. Statistical
models evaluating differences between children currently and previously diagnosed were
adjusted by child and household characteristics.

*%k p< 01
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Figure 3. Proportion of propensity-score-matched children aged 6-17 years who were ever
diagnosed with specific ASD subtypes, by ASD diagnostic status

Notes. PDD = pervasive developmental disorder. Statistical models evaluating differences
between children currently and previously diagnosed were adjusted by child and household
characteristics.

* p<.05** p<.01 *** p<.001
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Characteristics of children aged 6-17 years previously and currently diagnosed with autism spectrum disorder

Selected characteristics®

(n=187

Previously diagnosed with ASD  Currently diagnosed with ASD

(n=1,420)

Percent (95% CI)

Child demographics

Age (%)
6-11
12-17

Sex (%)
Female
Male

Race/ethnicity (%)
Non-Hispanic white
Non-Hispanic black
Non-Hispanic other
Hispanic

Number of siblings (%)
0
1
2 or more

Health insurance coverage type
Public
Private

Uninsured

62.1 (44.0-77.3)
37.9 (22.7-56.0)

26.1 (14.9-41.5)
73.9 (58.5-85.0)

54.0 (32.6-74.0)
9.7 (3.7-23.2)
26.8 (8.4-59.4)
95 (3.9-21.7)

13.0 (6.8-23.3)
49.1 (28.9-69.7)
37.9 (22.0-56.9)

42.8 (22.7-65.6)
55.1 (33.3-75.1)
2.0 (0.8-4.9)

54.7 (50.1-59.1)
45.3 (40.9-49.9)

17.9 (14.6-21.7)
82.1 (78.3-85.4)

66.3 (61.5-70.7)
10.8 (8.0-14.5)
10.0 (7.6-13.1)
12.9 (9.7-16.9)

11.2 (9.1-13.8)
37.1(32.7-41.6)
51.7 (47.1-56.3)

30.6 (26.5-35.2)
67.0 (62.4-71.2)
2.4 (15-3.9)

Child’s current level of functioning

Can go to the bathroom by self (%)
Can feed self (%)
Can dress self (%)

Can ask for things needed (%)

Severity of ASD symptomsz (mean)

95.7 (90.3-98.2)
97.5(93.3-99.1)

67.0 (38.8-86.7)
91.3 (79.7-96.6)

0.09 (~0.14-0.31)

86.4 (83.0-89.3)

92.8 (89.8-95.0) *
75.8 (71.8-79.4)

78.1 (74.2-81.6) "

0.48 (0.39-0.57) "

Other current diagnoses

ADHD (%)

Depression (%)

Anxiety (%)

Conduct/behavior problems (%)
Intellectual disability (%)
Developmental delay (%)

61.6 (43.9-76.7)
17.9 (8.7-33.3)
46.5 (28.1-65.9)
34.1 (19.5-52.5)
38.7 (18.7-63.4)
65.4 (47.7-79.7)

50.6 (46.0-55.1)
20.1 (16.3-24.5)
42.9 (38.4-47.5)
33.1(28.7-37.9)
22.7 (19.1-26.8)
65.9 (61.4-70.1)
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Previously diagnosed with ASD  Currently diagnosed with ASD

Selected characteristics® (n=187) (n=1,420)
Percent (95% CI)
Household characteristics
Education of highest educated caregiver in household (%)
Less than high school 2.6 (0.8-8.4) 7.3 (4.7-11.1)

High school graduate
Some college or more
Household income relative to federal poverty level (%)
< 100%
100-199%
200-399%
= 400%
Household structure (%)
Two-parent household

Other

17.9 (8.1-35.0)
79.5 (62.5-90.0)

12.9 (6.0-25.7)
20.4 (10.0-37.2)
39.6 (19.7-63.6)
27.1 (15.8-42.2)

48.1 (28.1-68.6)
51.9 (31.4-71.9)

16.0 (12.7-20.0)
76.7 (72.0-80.8)

17.5 (14.0-21.6)
18.9 (15.5-22.8)
34.1(30.0-38.4)
29.5 (25.6-33.7)

29.4 (25.2-34.1)
70.6 (65.9-74.8)

Diagnosis-related events

Age of ASD diagnosis, in years (mean)
Age of first service, in years (mean)
Age of first reported concern, in years (mean)

Age of first parental worry, in years (mean)

5.79 (4.73-6.85)
454 (3.97-5.11)
2.77 (2.28-3.26)
2.63 (2.24-3.02)

5.68 (5.41-5.94)
434 (4.12-4.56)
2.77 (2.58-2.95)
2.62 (2.43-2.82)

Notes. All listed characteristics (with the exception of the ages for diagnosis-related events) were included in the propensity score matching.
Additional predictors in the matching included mother’s and father’s age, the presence of older or younger siblings in the home, the sampling
weight for each child, and the sampling stratum from which the household telephone number was originally selected (cell or landline).

ADHD = attention-deficit/hyperactivity disorder; ASD = autism spectrum disorder

*
p<.05

Aok

p<.01

Sex, race/ethnicity, and household characteristics were ascertained as part of the National Survey of Children with Special Health Care Needs that
preceded the Pathways survey. All other characteristics were ascertained at the time of the Pathways survey.

Severity is based on the overall factor score calculated from the Children’s Social Behavior Questionnaire, which was administered to a subset of

the full sample.
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Reasons parents gave for their child’s lost autism spectrum disorder diagnosis, among children aged 6-17

years who were previously diagnosed

Reason

Percent (95% CI) of
previously diagnosed
children®
(n=185)

“With more information, the diagnosis was changed” or “a doctor changed the diagnosis”

“The diagnosis was given so that child could receive needed services” or other responses indicating that a label
needed to be assigned but the child never had ASD

“Treatment helped the condition go away”, “the behaviors or symptoms changed”, “the condition seemed to go
away on its own”, or other responses indicating that ASD or ASD symptoms went away due to treatment or

maturity

Other responses stating that the child never had ASD and that ASD was a misdiagnosis, a misinterpretation of
symptoms, or a consequence of failing to properly test the child

Parent “disagrees with the doctor or other health care provider about his or her opinion that child has ASD,” and
no other response was given.

Other reasons

Unsure or no reason given

735 (57.3-85.2)
24.2 (13.4-39.8)

21.0 (11.4-35.6)

15.5 (8.4-26.7)

1.9 (0.5-6.7)

1.8 (0.5-5.9)
1.2 (0.3-5.4)

Notes. ASD = autism spectrum disorder

1 .
Percentages sum to more than 100% because parents could give more than one reason.
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Parents’ perceptions of doctor or healthcare provider response to parental concerns, by parent-reported ASD
diagnostic status, for propensity-score-matched children aged 6-17 years

Previously diagnosed with ASD  Currently diagnosed with ASD AOR
Provider responses (n=119) (n=238) (95% CI)
Active responses
Conducted developmental testing 48.3% 46.9% 1.39
(0.67-2.90)
Made referral to a specialist 47.7% 62.6% 046~
(0.22-0.95)
Passive responses
Said nothing was wrong, behavior is normal 19.3% 30.8% 0.68
(0.32-1.45)
Said it was too early to tell if anything was wrong 45.2% 40.6% 1.21
(0.60-2.45)
Said the child might grow out of it 52.9% 45.4% 1.75
(0.89-3.45)
Parent told to discuss concerns with child’s school 36.5% 30.5% 1.81
(0.82-3.97)

Notes. AOR = adjusted odds ratio; Cl = confidence interval.

Columns sum to more than 100% because providers may have responded in more than one way

*
p<.05
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